Carotid body tumor presenting with carotid sinus syndrome  by da Gama, Américo Dinis & Cabral, Gonçalo M.
Carotid body tumor presenting with carotid sinus
syndrome
Américo Dinis da Gama, MD, PhD, and Gonçalo M. Cabral, MD, Lisbon, Portugal
A healthy 46-year-old woman presented to our hospital with complaints of sudden and repeated episodes of syncope
without accompanying signs or symptoms. Neurological investigation proved negative and a 24-hour Holter monitoring
device revealed significant nocturnal cardiac pauses. As such, a pacemaker was implanted in the patient, which was
effective at preventing the syncopes. A subsequent investigation led to the undertaking of a cervical computed
tomography (CT) scan that showed the existence of a right carotid body tumor. Rotational flexing or stretching of the
neck immediately triggered the start of the pacemaker. The tumor was surgically removed and the patient no longer felt
the activation of the pacemaker, which was removed 6 months after the operation. One year later, the patient was found
to be well and completely free of her previous symptoms. (J Vasc Surg 2010;52:1168-70.)Carotid body tumors are asymptomatic in the majority
of cases and usually present as a painless swelling at the
angle of the mandible. In rare instances, they may cause
vague symptoms related to the compression of the periph-
eral nerves of the region, such as the vagus, the hypoglos-
sus, or the cervical sympathetic chain. The clinical presen-
tation of a carotid body tumor through symptoms
characteristic of a carotid sinus syndrome (ie, repeated
fainting and falling), which disappear after the surgical
removal of the tumor, constitutes a unique case, to our
knowledge has never been reported in the literature, which
justifies its presentation and dissemination.
CASE REPORT
A 46-year-old woman who was employed as a commercial
manager, was admitted to our hospital after repeated bouts of
syncope of short duration, without accompanying symptoms and
without a known triggering factor. She had always been healthy,
with no illnesses or events worthy of mention. She had a very busy
professional life, smoked 20 cigarettes a day for the last 25 years,
and regularly went to the gym or did physical exercise.
In April 2006, during a social event, she fainted for a brief
moment (a few seconds) without any other symptoms or signs and
with full physical and sensorial recovery. Over the following days,
she continued to experience episodes of fainting, which were
progressively more frequent, occurring on a daily basis, and on a
given day, she fainted 6 times, interspersed with normal periods,
and always with the initial characteristics. One of the episodes led
to a violent frontal fall causing facial trauma.
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1668The patient was observed and studied in the Department of
Neurology, and the neurological examination was normal. A cra-
nial computed tomography (CT) scan and an electroencephalo-
gram were carried out, and were normal. Likewise, the laboratory
analyses were normal. The investigation subsequently moved onto
the heart. She had no previous occurrences or risk factors (apart
from smoking) that could suggest a cardiac/coronary problem.
She took an electrocardiogram rhythm strip test, an echocardio-
gram, and an exercise test that also all returned normal results.
A 24-hour Holter monitoring registry recorded the occur-
rence of two nocturnal pauses lasting 7.3 and 7.1 seconds, of
unknown etiology (Fig 1). To effectively control the cardiac activ-
ity and prevent the pauses, which were believed to be the cause of
the fainting, a pacemaker was implanted into the patient, which
immediately stopped the fainting.
The effort to identify the etiology of the clinical case contin-
ued and when she complained of sensitivity in the area of the right
mandibular angle, an ultrasound scan was carried out revealing
“adenopathy” at the level of the carotid bifurcation. A subsequent
CT scan revealed a carotid body tumor with characteristic splaying
of the internal and external carotid arteries and hypervascularity
(Fig 2).
Physical examination had not suggested a right neck mass, but
after the CT scan, more careful examination of the area did reveal
a palpable lesion. Manipulation of the tumor and rotation of the
head and neck toward the right-hand side caused sharp bradycar-
dia, which immediately activated the start-up of the pacemaker.
These findings established a link between the carotid body tumor
and the symptoms of carotid sinus syndrome. Most likely, the
carotid sinus was stimulated by the tumor with motion or com-
pression of the neck resulting in hypotension, sinus pause, and
syncope.
For this main reason, the tumor was surgically removed. It
presented the usual characteristics of this kind of neoplasia: it had a
hard consistency and was intensely vascularized, measuring ap-
proximately 3  3  2 cm. It was firmly attached to the internal
carotid artery and was perfused by this artery through some side
branches that were ligated, in contrast to the usual pattern,
whereby the main perfusion is from the external carotid. The
operation proceeded normally, with hemodynamic stability and
with frequent periods of the pacemaker starting up.
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charged 2 days after the operation. She no longer felt the pace-
maker starting up upon the different head and neck movements,
and the pacemaker was removed 6 months after the operation. She
was examined 1 year later and was found to be well and completely
free from her previous symptoms.
The histological study of the tumor revealed the cellular pattern
and architecture usually found in this kind of neoplasia (Fig 3).
DISCUSSION
Carotid sinus syndrome is characterized by repeated
episodes of syncope and falling, results from the stimulation
of the carotid sinus, which is a baroreceptor located at the
carotid bifurcation and the origin of the internal carotid
artery and which influences the regulation of the cardiac
rhythm and/or blood pressure. Morphologically, it is a
collection of nerve endings encrusted into the arterial wall
that converge in a nerve, called the carotid sinus nerve or
Hering’s nerve, in turn a branch of the glossopharyngeal
Fig 1. A 24-hour Holter registry showing two significant noctur-
nal pauses of 7.3 and 7.1 seconds, respectively.
Fig 2. Computed tomography (CT) scans revealing the usual
pictures of the carotid body tumor: spreading the two carotid
arteries and an exuberant vascularization of the tumor.nerve.1A normal baroreflex results from the increase of the
internal carotid wall pressure, which is conducted through
the Hering’s and glossopharyngeal nerves to the nucleus
tractus solitarius in the brain stem. The efferent loop orig-
inating from the brain stem is conducted by the vagus nerve
to the heart, leading to a physiologic bradycardia, inhibited
conduction, and reduced myocardial contractility.1
Improper regulation or hypersensitivity causes the so-
called carotid sinus syndrome, characterized by episodes of
bradycardia and/or low blood pressure, coursing with
fainting and falling, frequently identified in the elderly,
predominantly in men, and appears in association with
atherosclerosis, diabetes, high blood pressure, and coro-
nary artery disease.2
The carotid body is a chemoreceptor located in the
carotid bifurcation in the adventitia of the posterior vessel
wall. From the functional point of view, the carotid body
reacts primarily to hypoxia and less to hypercapnia and
acidosis. Its stimulation causes tachypnea, tachycardia, hy-
pertension, and vasoconstriction, due to an increase in
circulating catecholamines.3,4
The vast majority of carotid body tumors, also called
chemodectomas or paragangliomas, are benign, with no
description suggesting histological malignancy; however,
some rare cases appear with late ganglionar or visceral
metastases.5-10 They grow slowly and are not invasive of the
adjacent structures, occasionally causing compression of
the peripheral nerves of the region such as the vagus, the
hypoglossus, or the cervical sympathetic chain.11-13 The
eventual stimulation of the vagus nerve by the tumor
compression may be considered a possible etiology for this
patient’s symptoms; however, it is noteworthy that the
vasovagal syncope caused by the nerve stimulation, also
called vasodepressor syncope, is commonly preceded by a
short premonitory phase characterized by nausea, perspira-
tion, epigastric distress, and hyperpnea, never experienced
Fig 3. Classic histopathological picture of the carotid body
tumor.or noticed by the patient, rendering more plausible the
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ination of a patient with a carotid body tumor, a cervical
mass is usually identified, which is painless and is under the
angle of the mandible, of an elastic consistency, and with
lateral mobility. Its growth occurs between the two ca-
rotids, internal and external, and this alteration can be easily
seen in the complementary diagnostic tests based on the
image, whether by ultrasound or angiography scans. An-
other equally suggestive aspect is its intense vascularization,
which is also picked up by the aforementioned imaging
techniques.8,14,15
These tumors are resistant to radiotherapy and chemo-
therapy.16-19 Cases left to run their natural course result in
an 8% mortality rate, caused essentially by the compression
of the adjacent organic, nervous, and vascular struc-
tures.17,20 Surgery is the only alternative able to definitively
eliminate the tumor.9,10,14,15,20
In the present clinical case, the development of the
carotid body tumor and the close relations to the carotid
sinus led to its stimulation. Vascular surgeons are aware of
the hemodynamic consequences resulting from the me-
chanical stimulation of the carotid sinus. During dissection
and manipulation of carotid arteries in carotid endarterec-
tomy surgery, many patients react with transient bradycar-
dia and/or hypotension, often requiring the injection of a
local anesthetic agent to control or prevent these effects.
Strong evidence also comes from cardiologic practice: the
local massage of the lower jaw region is a common maneu-
ver used by cardiologists to control some tachyarrythmias,
confirming the bradycardic effect of the carotid sinus me-
chanical stimulation.
In this context, the presence and expansion of a carotid
body tumor may play an important role as a source of
permanent stimulus to the carotid sinus, as it happened
with this particular patient, and it seems difficult to con-
ceive why carotid body tumors do not cause this problem
more frequently. The answer to this question may be
explained by the common location of the sinus in the
internal carotid wall, as high as 38 mm above the bifurca-
tion,1 away from direct contact with the tumor. Only an
abnormal location of the carotid sinus could facilitate this
contact, thus explaining the patient’s symptomatology.
According to Toorop et al,1 there is a great variability in the
origin and location of the carotid sinus in the carotid wall
and it is likely that in this patient an unusual location of the
carotid sinus could facilitate its frequent stimulation by the
tumor, thus explaining the unique character of the clinical
presentation. Certain positions of the head and neck reli-
ably reproduced the patient’s symptoms or caused the
pacemaker to activate, as the patient was able to understand
and describe.
The implantation of a pacemaker, on a provisional basis,
was the most effective measure to control the cardiac activity,
preventing prolonged periods of pause and bouts of fainting.
After the surgical removal of the tumor, the patient no longersuffered cardiac rhythm alterations, the pacemaker no longer
activated, and 6 months after the operation, it was removed.
Reviewed 1 year later, the patient was found to be well and
completely free from her previous symptoms.
To conclude and looking forward, the message taken
from this clinical case strongly recommends the search for a
carotid body tumor in the workup of a patient with the
diagnosis of carotid sinus syndrome.
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